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PART I.—CHESTER COUNTY (PA) DATA. 


The purpose of this bulletin is (1) to set forth the actual labor 
distribution that prevails on farms profitably conducted in a par- 
ticularly successful farming community, and (2) to show how these 
data may be applied profitably in replanning a farm of the type 
covered in the survey upon which this study is based. 

It often happens that when a farmer undertakes to put into opera- 
tion a new system he encounters grave and unforeseen difficulties 
through the conflict of the labor and equipment demands of his 
different enterprises. Even more frequently it happens that long 
existing farming systems chronically suffer in their operations through 
the strenuous labor demands of certain seasons and through the 
enforced idleness of others. When an abundance of day labor, both 
man and horse, is easily and continually available, the problem is 
never a serious one. There is, however, a great advantage in being 
able to employ labor by the season or by the year, and it is practically 
necessary to keep on the farm horses and equipment adequate to 
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PART I.—CHESTER COUNTY (PA) DATA. 


The purpose of this bulletin is (1) to set forth the actual labor 
distribution that prevails on farms profitably conducted in a par- 
ticularly successful farming community, and (2) to show how these 
data may be applied profitably in replanning a farm of the type 
covered in the survey upon which this study is based. 

It often happens that when a farmer undertakes to put into opera- 
tion a new system he encounters grave and unforeseen difficulties 
through the conflict of the labor and equipment demands of his 
different enterprises. Even more frequently it happens that long 
existing farming systems chronically suffer in their operations through 
the strenuous labor demands of certain seasons and through the 
enforced idleness of others. When an abundance of day labor, both 
man and horse, is easily and continually available, the problem is 
never a serious one. There is, however, a great advantage in being 
able to employ labor by the season or by the year, and it is practically 
necessary to keep on the farm horses and equipment adequate to 
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meet the maximum demands of the rush season. It is important, 
therefore, that the farmer contemplating a change in his cropping sys- 
tem should have some method by which he may measure the labor 
requirements of a proposed system to determine its feasibility under 
his limitations as to labor and equipment. It is equally important 
for the farmer who is already encountering difficulties through con- 
flicting labor demands to be able to make an analysis of his system 
with a view to making changes that will obviate these difficulties. It 
is to give these farmers a basis upon which to plan with reference to 
seasonal distribution of labor that this bulletin has been prepared. 


TERRITORY SURVEYED AND METHOD USED. 
The region studied was the southern part of Chester County, Pa. 


ee 
oe 


It extends from the Maryland line on the south to the Chester valley — 


on the north, and from the more broken region in the western part 
of the county to the vicinity of West Chester on the east. It includes 
the region already covered by a farm-management survey’ made by 
this department, and, in addition, areas outside of this area having 
similar agricultural conditions. 

This special study was conducted in the summer of 1915. Only the 
more successful farms were visited, that is, those yielding labor 
incomes above the average found in the previous farm management 
survey. In that study the average of 389 farm owners was $789. 
The 215 farmers visited were selected from this list except a few 
from closely adjoining territory. The object of this survey was to 
study the farm practice and labor efficiency of well-managed farms, 
to the exclusion of others. 

By ‘‘labor income”’ is meant the amount of money that the farmer 
has left after paying all business expenses of the farm and deducting 
5 per cent for interest on the money invested in the farm business. 

By ‘‘farm practice” in this connection is meant the general order 
of performing the various farm operations, from the application of 
manure, plowing, and preparation of seed bed to the marketing of the 
crop. Data as to the different types of implements and other equip- 
ment used, information concerning the use of commercial fertilizers, 
the methods of cultivation employed, and the yield and disposition 
of the products were obtained in the study of farm practice. 

By “‘labor efficiency’’ is meant the number of loads or tons handled 
or the area covered by an implement with a definite crew of men and 
horses, in a day or other unit of time, for every operation in the grow- 
ing of the crop. In this connection estimates were obtained from 
the farmer as to the number of days actually available for field work 
throughout the growing season, the number of days actually worked 
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in hauling manure or marketing a crop in winter, and the average 
number of hours worked per day for each month. From the dataon 
_ the distribution and efficiency of labor, factors have been worked 
_ out by which it is possible to calculate very closely the amount of horse 
and man labor required for any cropping system and for any arrange- 
ment and acreage of crops, provided of course that topography, 
climate, and other conditions approximate those that obtain where 
this study was made. 

The second part of the bulletin illustrates the application of these 
‘data and the factors derived therefrom in the operation of a typical 
Chester County farm, offering a concrete example that may be used 
to more or less advantage by the farmer who wishes to replan his 
farming system along the lines here suggested. 


LABOR EFFICIENCY AS AFFECTED BY SOIL, TOPOGRAPHY, AND FIELD 
ARRANGEMENT. 


The average efficiency for any crew working tillage machinery 
will vary to some extent with the kind of soil, the size and shape 
of the field, the rough or rolling nature of the field, and the amount 
_ and distribution of rainfall. These things must be considered, there- 
fore, when the following data are to be used in regions where the 
conditions vary to any considerable extent from those that prevail in 
Chester County. 

The surface soil of the Chester loam,! which is mapped on the 
ereater part of this area, is a mellow, soft, brown silty loam about 10 
inches in average depth, sometimes varying from a silty to a heavy 
loam, or to a sandy or micaceous loam. Under average climatic con- 
ditions these soils work comparatively easily when 1,200 to 1,400 
pound horses are used. The soil does not easily crust or bake. 
Under very dry conditions it is sometimes rather difficult to plow, 
and some allowance should be made if clover, timothy, or alfalfa 
seedings are to be made in August. 

The general shape of the field has much to do with the efficiency of 
horse labor. Where the topography is rolling and but little broken 
by rough wooded areas or streams the general arrangement of the 
fields may be changed to economize labor. In Chester County, 
however, we have conditions very hard to change, since the area 
studied is often much broken by small streams with adjacent steep 
slopes, often wooded, dividing the farming area into natural divisions 
with irregularly shaped fields which require an unusual amount of 
horse labor in handling farm machinery. 

It is for this reason, probably, that the average number of crop 
acres per horse on the farms visited is less than on the farms surveyed 
in certain other regions. On many farms visited, however, a rear- 


1Soil Suryey of Chester County, Pa. 


EE E— Eee +... oe oe 


4 BULLETIN 528, U. S. DEPARTMENT OF AGRICULTURE. 


rangement of fields would no doubt be a strong factor in enhancing 
labor efficiency. Long rectangular fields require a minimum of turn- 
ing, and therefore entail the least waste of time in handling imple- 
ments, and there is little doubt that the averages in the labor require- 
ments given in the following tables could be reduced if due attention 
were given to this detail. 

The climatic conditions in this region are comparatively uniform. 
The average amount of rainfall for 33 years at Kennett Square is 
49 inches, and the average monthly rainfall for the six summer 
months during this period is 4.6 inches. Under good soil manage- 
ment, such as has been followed on the farms visited, the soils are 
generally retentive of moisture, intertilled grain crops suffer but lit- 
tle, and the season is exceptional that forces the farmer to break 
the regular routine of plowing or preparation for seeding. ; 


TYPES OF FARMING. 


Few agricultural regions have a more uniform type of farming than 
that found in southern and central Chester County. The character 
of the soil is especially adapted to the growing of forage crops and 
grain, especially corn, wheat, clover, and timothy. These favorable 
conditions and the fact that this region is convenient to good mar- 
kets—Philadelphia, Pa., and Wilmington, Del.—is probably the rea- 
son why general farming and dairying is the principal type of farming 
in this region. The systems of farming followed have not materially 
changed in the last 50 years. 

The fruit industry until recently has been confined to the home 
orchard, which, as a rule, has received but little care and has given 
but little return. However, on selected slopes where the drainage is 
good, apples are now commanding increased attention. A number 
of new orchards have been planted, and the returns from those 
orchards which have begun to bear indicate a future for the fruit 
industry. 

Hitherto soy beans have not been grown in Chester County to any 
great extent, but it is believed that this is a crop which may profit- 
ably take the place of oats in the rotation. The acreage in oats has 
decreased in recent years. Evidently the farmers are finding this 
crop unprofitable. Soy beans have been successfully grown by a few 
Chester County farmers, and their great advantage from a farm man- 
agement standpoint, in that the product has a high feeding value, 
can be harvested for hay or grain, and that the crop has considerable 
influence in soil improvement, makes this legume a promising crop 
for this region. 

Three years ago less than 1 per cent of the farmers visited grew 
alfalfa, but the acreage has been rapidly increasing since then. How- 
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ever, if alfalfa becomes a prominent hay crop, this may have a marked 
effect on the cropping systems. 

The production of corn, wheat, and hay combined with live stock— 
generally dairy cattle—brings the most uniformly profitable returns 
to the Chester County farmer. Beef cattle are found only on a few 
of the larger farms. 

The rotation generally practiced by all farmers, as well as as those 
visited, is as follows: 

1. Corn planted on timothy sod, usually harvested for grain, but sometimes for 
silage. 

2. Corn for silage, potatoes, oats, or soy beans. 

3. Wheat. 

4. Clover and timothy for hay. 

5. Timothy for hay, one or two years. 


There is practically no change in the order of succession of these 
crops, and all variations usually come the second year after breaking 


the sod. 
VARIATIONS IN METHOD. 


Manure is generally applied for corn, potatoes, alfalfa, and often as _ 


a top dressing on mowing land and pasture. It is seldom applied for 
wheat or oats. About 50 to 60 per cent of the 165 farmers from 
whom labor records were obtained haul out manure only in the spring 
and fall, 5 to 10 per cent do so daily, and the remainder weekly. 
There is little difficulty, however, in finding a place to spread manure 
profitably at any season of the year. | 

The greater number of these farmers plow in the spring, though 
considerable areas of sod are often fall plowed. Except on steep 
slopes, which are apt to wash badiy, fall plowing of sod is of advantage 
because it will facilitate spring work. 

There is more or less variation even among the best farmers in the 
preparation for seeding. It is their universal practice, however, to 
roll or plank-drag a field immediately after plowing, to compact the 
soil, level, and give a surface better fitted for the action of the harrow 
which follows. The majority of these farmers use a disk harrow, 
working it one or more times for each crop, which is usually followed 
by a spike-tooth smoothing or a spring-tooth harrow, finishing the 
preparation with a roller or plank-drag. Until recently the spring- 
tooth harrow was generally used on these farms, but this is being 
replaced by the disk harrow. A large number of these successful 
farmers, however, entirely prepare for seeding with a spring-tooth 
harrow and a plank-drag. The spike-tooth harrow is not in as gen- 
eral use here as in some other regions, and is used largely in surface 
finishing preparatory to seeding and for harrowing corn or potatoes 
just preceding cultivation. The weeder is little used, its place being 
taken by the spike-tooth harrow. 
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There is a growing opinion among farmers in the part of Chester 
County where these records were taken that midsummer plowing 
should not be done, but the preparation for wheat, for alfalfa, and 
for timothy and clover seeded in August should be with disk and sur- 
face harrows only. This opinion is backed up by demonstrations 
from a number of farmers. They reason (1) that it is very hard to 
compact the soil after plowing at this season of the year so as to obtain 
good moisture conditions for seeding; and (2) that by plowing the 
farmer turns under roots, stubble, and other humus material and 
brings up soil containing less humus, which makes the field more apt 
to wash badly during the winter and early spring season. If disk 
harrowing is done at the proper time there is very little difficulty in 
working under stubble or manure and obtaining a firm, fine seed bed. 
There is little difference, however, between the two systems in the 
amount of labor required. 

When fertilizer is applied for corn it is distributed broadcast more 
often than in the planter; on the other hand, fertilizer for potatoes 
is seldom broadcasted, but applied in the row at the time of planting. 

The practice of applying lime once during the rotation is increasing. 
Years ago farmers used burned lime freely, and many farms in the 
county still show abandoned lime kilns. Then the practice of using 
commercial fertilizers gradually replaced the general custom of apply- 
ing lime until the soils got into such a condition that the practice of 
liming the soil had to be resumed. The application of caustic lime 
in the form of burned stone lime, slaked, and applied by hand is 
gradually being superseded by the use of ground stone lime, prepared 
hydrated lime, or finely ground limestone. This is undoubtedly due 
to the fact that burned or stone lime must be slaked before applying 
while the pulverized forms of lime or limestone can be handled more 
conveniently by a distributor. In fact, it was impossible to obtain 
sufficient labor data for handling lime by hand, as the lime spreader 
is generally used. Lime is usually applied at the time of preparation 
for wheat, for clover and timothy, or for alfalfa in order to obtain a 
good stand of these legumes. 

While these farmers grow from 1 to 5 acres so potatoes, or an 
average of about 4 acres, this crop, as a rule, has not given profit- 
able yields; the average sale on the farms eee was only 84 bushels 
per acre. The cause of this low yield is not easily determined, and it 
might well be made the subject of investigation and experimental 
work. Very little spraying is done for blight; what spraying is done 
is usually to apply poison for the potato beetle. The potato planter is 
generally used among the larger growers, but digging is more often 
done by the potato plow type of implement than by the elevator type 
of machine. 
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The ordinary method of seeding to clover and grasses in the region 
studied is to drill in timothy at the time of seeding wheat and broad- 
cast clover in the spring before the ground has settled. The dry and 
hot weather in summer has a tendency to burn out the young clover 
in wheat. Hence, the practice of preparing wheat stubble and seed- 
ing both clover and timothy in August obviates this difficulty and 
this method of seeding is being more generally practiced. 

The results obtained seem to justify the additional labor required 
for preparation and seeding. The writer has observed many excel- 
lent crops of clover obtained by this method of seeding, whereas by 
the old method it is quite common to see an overabundance of white 
top and other weeds. Where seeding clover in wheat is still done, 
chpping the wheat stubble in July or August has resulted in a better 
and cleaner growth the following year. 

The practice of mixing alfalfa with clover and timothy for August 
seeding is strongly recommended by a few farmers in order not only 
to assist in inoculating the soil with the alfalfa bacteria, but also to 
improve the quality of hay. The following seed mixture has given 
good results: 5 to 6 quarts of alfalfa, 4 quarts o red clover, 3 quarts 
of alsike clover, and 2 to 3 quarts of timothy. This will usually give 
two cuttings annually, and sometimes three cuttings. The first 


will be largely of timothy and clover and the later cuttings almost 


pure alfalfa. 

Under good weather conditions, clover and timothy hay requires 
very little handwork except in loading and storing, and a hay loader 
is used on many farms. The advantage of its use, however, is 
doubtful with clover and alfalfa. Hay caps for protecting alfalfa are 
used only on a few of the farms visited, but those who do use them 
believe that they are of decided advantage, with very little additional 
labor in harvesting, and that the increased value of the hay, due to 
improvement in quality, is sufficient to justify their use. This 
improvement in quality is due to the saving of the leaves of the plant 
and the preservation of its original green color. The soy bean, in 
_ labor requirements, does not seriously compete with other field crops. 
While the preparation of oats usually interferes with the planting of 
corn or potatoes, ground for soy beans, on the other hand, may be 
prepared and planted after corn has been planted, and the crop can be 
harvested for hay before silo-filling time, or as grain after the corn 
crop has been cut. In either case, the land can be cleared in time to 
sow to fall grain. ; 

1 In order to be sure of a permanent stand of alfalfa, farmers should give attention to the essentials as to 
the quality of seed, use of lime, inoculation, and the preparation of the seed bed for alfalfa adopted by 


successful growers as the result of years of experience in the region and other regions having similar agri- 
cultural conditions. 
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AVAILABLE TIME FOR FIELD OPERATIONS. 


In order to determine whether it is possible to carry out a proposed 
cropping system with a certain amount of man or horse labor, it is 
necessary to know the approximate number of days available for 
field work and the average length of the workday. This is given in 
Table I on a monthly basis. 


TaBLE 1.—Available days for field work and hours in workday. 


Data. Jan. | Feb. ; Mar. | Apr. | May.| June.| July.| Aug.| Sept.} Oct. 


| qj] | —q—]| | ure —_/)~q—e i q“— \ um | ucuxcxqcr | —_ 


Days available...........-- 3 3 10 16 19 21 22 22 21 1 
Hours in workday..-.--....- 7 


These figures were the averages of 195 farmers’ estimates. The 
farmer was asked to give the average number of days actually available 
for field work each month, after deducting Sundays, rainy days, and 
days when the condition of the soil would prevent field operations. 
Plowing is sometimes done in December and March, but the figures in 
those months include also the time spent in hauling manure. An 
average of three days each for January and February also represents 
time spent in the same work. 


TaBLE II.—Numeber of days (exclusive of rainy days and Sundays) available for the several 
field operations. 


i Timothy 
Operation. Corn. Oats. |Potatoes.| Wheat. and Alfalfa. 
clover. 


Preparation’ and’ seeding. 6-5. 22. 0.22 ---2- 
Gulfivationess «of 0i5t- soos ot eee eck 74 Ne | eee A 
HARVestitig= senate: ese Poste ee de ete 31 115 


1 This does not include thrashing which is hired done. — 
2 Includes seeding clover and timothy in August, or timothy alone with wheat. In the latter ease clover 
is seeded Apr. 1 to 18 following. 

Table II gives the average number of days that labor can be per- 
formed in the field after deducting Sundays, rainy days, and days when 
the soil is unfit to cultivate, and the period of seeding, cultivating 
and harvesting of six of the principal crops in this region. 

The application of these data will be made when it is necessary to 
determine whether it is possible to prepare the field, plant, cultivate, 
or harvest certain acreages of crops with a given field force. The 
preparation for corn, oats, and potatoes to a certain extent overlaps, 
and the farmer not infrequently plans for a greater acreage than can 
be planted within the limits of successful crop production. Moreover, 
in the case of a late spring, it is important to figure on the extra labor 
necessary to carry out the cropping plan or else reduce the acreage of 
these crops within the limits of the regular farm labor. 
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PERIOD OF PERFORMING FIELD OPERATIONS. 


There is a considerable variation in the length of season for doing 
various farm operations, according to the 165 labor records, yet the 
average of these data obtained and charted is not far from the actual 
period in which most of the farmers perform these operations; at 
least it is sufficiently accurate to use as a guide in planning the cropping 
system. Figure 1 gives the period of performance of the various farm 
operations for corn, potatoes, oats, wheat, clover and timothy, and 


alfalfa. 
SUCCESSION OF OPERATIONS. 


Before any plan can be worked out showing the labor requirements 
and the general distribution of labor, the succession of farm opera- 
tions with any crop must be known. The aim has been to standard- 
ize the field operations and arrange them in the order in which they 
are usually performed. There is considerable variation even among 
the more successful farmers in the manner of preparing the ground 
and handling the crop. The outline which follows gives the order 
which the greatest number of these farmers follow, with the impor- 
tant variations. 

CORN. 


(1) Manuring.—On sod, August to December; on stubble, early spring; 12 tons to 
acre. (2) Plowing.—Generally in spring; 12 or 14 inches, walking plow. (3) Rolling 
or planking.—Immediately after plowing. (4) Harrowing.—Majority use 4-horse 
double disk, working once each way, following with spring-tooth or spike-tooth harrow. 
Forty-five per cent of these farmers use spring-tooth harrow only, harrowing two to 
four times in different directions. (5) Drilling fertilizer.—With grain drill. (6) Roll- 
ing or planking. (7) Planting.—With two-row planter. (8) Weeding.—Spike-tooth 
harrow used before regular cultivation begins. (9) Cultwvating.—Usually four times 
with 2-horse and once with l-horse. (10) Cutting and shocking.—By hand, 36 hills to 
shock, binder used occasionally for silage corn. (11) Husking and hauling. (12) 
Hauling stalks. 


POTATOES. 


(1) Manuring—Late fall, winter, or early spring. (2) Plowing.—In spring; 12 to 
14 inches, walking plow. (3) Rolling or planking.—Following plowing. (4) Harrow- 
ing.—Disk used by 57 per cent of 33 farmers, from whom records were obtained, 
followed by spike-tooth or spring-tooth harrow; remainder use spring-tooth harrow 
only, working two or three times. (5) Planting.—Few of these farmers plant by hand. 
(6) Weeding.—With spike-tooth harrow, working twice. (7) Cultivation.—Four or 
five times with riding cultivator. (8) Spraying.—One to three times for potato beetles; 
few spray for blight. (9) Digging, picking, and hauling.—Many use potato plow type 
of digger; potatoes usually stored in cellar. 


OATS. 


(1) Plowing.—Usually in spring, sometimes the fall before (oat ground is always 
plowed). (2) Rolling.—After plowing; sometimes before seeding. (3) Harrowing.— 
Spring-tooth harrow generally used by these farmers, working the field twice. (4) 
Seeding.—With 6 to 10 foot drill. (5) Cutting, shocking, and hauling. (6) Thrashing. 
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Fic. 1.—Periods of performance of farm operations (Chester County, Pa.). The full line represents the 
period when most of the farmers perform these operations, and the dotted line gives the range within 
which these operations may be performed, 
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WHEAT. 


(1) Plowing.—Oat stubble, soon after harvesting, land allowed to lie fallow until 
about October 1; when wheat follows potatoes or corn the ground is plowed (sometimes 
only disked) immediately after the harvesting of those crops. (2) Rolling or plank- 
ing.—After plowing, sometimes also before seeding. (3) Harrowing.—Majority of the 
farmers visited use disk followed by spring-tooth or spike-tooth harrow; many use 
spring-tooth harrow only, working two or three times; when disk is used instead of 
plow, the ground is worked four to six times. (4) Seeding.—With drill. (5) Harvest- 
ing.—With 3-horse 6-foot binder. (6) Hauling—To stack ormow. (7) Thrashing.— 
_ Done at barn, occasionally in the field. 


TIMOTHY AND CLOVER. 


(1) Manuring.—As top dressing on sod, in fall or winter; on new seeding, in summer. 
(2) Plowing.—Often soon after wheat harvest. (3) Rolling or planking.—After plow- 
ing; sometimes again before seeding. (4) Harrowing.—Nearly 50 per cent of the farm- 
ers visited use disk, followed by spike-tooth harrow; many use spring-tooth harrow 
only; a few use disk followed by spring-tooth harrow. (5) Liming.—Usually after 
wheat harvest when the land is prepared and seeded in August. (6) Seeding.—Timo- 
thy is seeded with wheat, and clover the following April; about 23 per cent prepare 
wheat stubble and seed in August. (7) Harvesting.—With 5-foot mower; hay fork is 
used and hay loader frequently. 


ALFALFA. 


(1) Manuring.—About 12 tons per acre as a top dressing or at seeding of previous 
crop. (2) Plowing.—Disk gaining in favor. (3) Rolling or planking.—Immediately 
after plowing; again between harrowings and often after seeding. (4) Harrowing.— 
Disk is generally used by these farmers, working twice after plowing; double disk 
three to six times when plow is not used; spring-tooth harrow sometimes follows disk- 
ing, but more often follows plowing without disking. (5) Liming.—With the distrib- 
utor,except in a few instances. (6) Inoculation. (7) Seeding.—With drill or wheel- 
barrow seeder, 20 to 25 pounds per acre. (8) Cutting. (9) Tedding.—Tedder not 
always used when followed by side-delivery rake. (10) Raking.—Side-delivery rake 
generally used; some of the smaller farms usea dumprake. (11) Cocking.—Immedi- 
ately after raking when the hay is to be protected with hay caps; in this case hay 
standsin cock for one to three days and is opened up two hours before hauling. (12) Haul- 
ing.—Where a loader is used the hay is picked up from the windrow. (13) Top dress- 
ing.—Manure sometimes applied in fall; fertilizer in early spring or immediately after 
first or second cutting. (14) Harrowing.—Disk or special sharp-pointed spring-tooth 
harrow often used after cutting, to eradicate blue grass and weeds. 


CREWS AND MACHINERY.! 


In order to determine the amount of labor in man-days and horse- 
days necessary to perform any operation, it is necessary to know the 
crew, that is, the number of men and horses, the number of acres 
covered in a 10-hour day, or the number of tons or loads handled in 
the same period of time, and the average length of the work day. If 
these data are in tons or loads, by knowing the capacity of the wagon, 
the rate of application, and the yield of crop, the acreage covered can 
be obtained. From these data the day’s work per acre for man or 
horse can be determined. 


1 See U. S. Department Bulletin No. 3, A Normal Day’s Work for Various Farm Operations, 


OO EE a a 
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Taste III.—Crews and duty of machinery in plowing and preparation of soil (average of 
165 


farms). 
Crew. Days per acre. 
Acres _ 
Operation. ae 10-hour day. | 9-hour day. 
Men.| Horses.) ay. 
Man.| Horse. | Man.| Horse. 
FS ST ee a El (OG ay [BE an ae a eS 7 * 
Manuring,! 12 loads, 14.4 tons............-...----- 1 2 1.44! 0.7 1.40 | 0.77 1.54 
Manuring,! 14 loads, 16.8 tons..........-......-.-- 2 2 1.68 | 1.19 1.19 | 1.50 1.50 
Manuring,? 14 loads, 16.8 tons............-....---. 3 2 1.68 | 1.79 1.19 | 2525 1.50 
Plowing, 14-inch walking plow.................... 1 2 1.80 | .55 1.10] .62 1.24 
Plowing, 2-gang plow, 24inch.................-... 1 4 3. 60 28 Pit} 498 tAt 
Rolling,? 9-foot to 12-foot width................... 1 2 15.00 07 -14 | .07 14 
Disk harrowing (single) pees asede socanteeeasetaneee 1 2 9.10] .11 -22| .12 24 
Disk lapping half ere O)emishrecisepr rasan = eae 1 2 4.50 22 MAAS | es 50 
Disk harrowing (double).............---.--------- 1 4 9. 50 11 544 ee 2 48 
Spring-tooth harrowing.............-------.------ 1 2 10. 00 10 Oh, sell 22 
Spike-tooth harrowing..........------------------ 1 2 12.00 | .08 -16} .09 18 
Spike-toothvharrowille ss --2 1 ce soc-2 jee 1 3 13.50 | .07 .22| .08 24 
Distributing lime 4 (machine)..............-..-.-- 1 2 10.50 | .09 SS pared 6 | 22 
Hauling lime to spreader... 152.25. 90222-02522: 1 2 |12 loads 09 18{ .l1 22 
Drilling fertilizen- steiccae acs ceccossecesee eee 1 ie, .12 24] .14 28 


1 With manure spreader, 10 tons per acre. 
2 Spread by hand. 
3 A plank drag is often used instead ofa roller with the same duty per acre. 
4 On the basis of 13 tons per acre. 

Table III gives crews and duty of machinery as the average on 165 
farms for plowing and preparation of seed bed for the principal crops 
of the region. By duty of machinery is meant the amount of work 
accomplished in a day. For example, one man with a 14-inch plow 
and two horses will plow on an average 1.8 acres of land. Dividing 
1, or the number of men, by 1.8, the result will be 0.55, which means 
that it takes 0.55 of a 10-hour day, or 5.5 hours, for one man with a 
team to plow an acre. In the same way, dividing 2, or the number 
of horses, by 1.8, or the acreage plowed in one day, the result is 1.1, 
which means that it requires 1.1 days, or 11 horse-hours, to plow an 
acre. This is expressed in horse-days, or a fraction of a horse-day, 
rather than team-days, in order to have the figures on a uniform 
basis, aS a crew may be made up of two or more horses. In the same 
manner, the day’s labor per acre is given for the average length of day 
devoted to field work in that region, which is 9 hours per day, except 
in July during harvest, when full time is made. 

In hauling manure with a crew of one man and two horses, or two 
men and two horses, a manure spreader was used. The second man 
in this case helped load and did not make full time, but the day was 
so broken that very little other work could be accomplished. In the 
case of a crew of three men with two horses, two wagons were used, 
one man loading and two men spreading by hand. 

The figures for plowing include both sod and stubble, hence for 
sod the acreage plowed will be a little less and for stubble land 
slightly greater than the average. Very inconclusive data were 
obtained on the working of the 2-gang plow, as only a few are in 
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use. It is quite possible also that the acreage plowed in July and 
August, when the ground is dry and compact, will be less than the 
figures given. 

The average disk harrow has usually 12 disks in the single and 
24 disks in the double acting harrow, from 14 to 16 inches in diam- 
eter, with a cutting surface about 8 feet wide. The spike-tooth 
harrow is usually 2 to 3 section, with a cutting surface of from 8 
to 12 feet, and the spring tooth has a cutting surface of from 6 to 
8 feet in width. The plank drag is usually made with three planks 
overlapping, and the man usually rides. Following a deep-working 
harrow the drag is an excellent tool for leveling and breaking clods. 


TaBLE 1V.—Crews and duty of machinery in cultivating and harvesting corn (average of 


24 farms). 
Crew. Days per acre. 
Acres 
covered 
Operation. in 10-hour day. | 9-hour day. 


Men. |Horses.} Men. |Horses. 


| — SS |§ | | ——_____ 


Planting (2-row machine).............-..--------- 
MA EEG INTE ot Be oe ee Ae sels See See els Bay ae 
spike-toothvharlow:-- 2. = <0 - es - ose. aoe ec 
Caltivatin ges ae eee aera ee es Se sce 


putting: 
USheliyie] Gta es ee ee eed enn es 
60=80-bushelsyieldisss2 sess . S26 oe. a Sate 
SOs bushelsiand) OVeCr erase taste eee ne see ne 
Husking: 
50-bushel yield....... OR Sea ls race eR ora ea a a 
60-80-busheliyieldie eu Nye es ae ay 
SObushelsiandiovers2 2) = 528s. =~ S-/ oeeee 
Sa STOUT case vege tothe chads Aa eva eae LI 


SoS ee 


Filling silo:2 
Cutting by hand and loading................. 
Hauling. tocutterzce et Ses he 
Heedine themutterdees- 2 ese eae ee oe 
StorinesinjsiOneerase se ocee Shee ee Sis sas 
Runnin gen sine 6s He oe ee ee 


SEDER O WHDH eee eee eee 
oo°owtoe NNN NoOooC oS ooo dodo = bo 


_. 1 This operation is usually performed 4 times. 2 Average yield of silage corn, 12 tons per acre. 


Table IV gives crews and duty of machinery as the average on 24 
farms for planting, cultivating, and harvesting corn. Planting is 
usually done with a 2-row planter. The figures used do not include 
the drilling of fertilizer in the row at the time of planting, which 
consumes extra time, and allowance should be made in the acreage 
planted where fertilizer is applied. The figures for spike harrowing 
in this table are for harrowing after planting. 

Field corn is usually checked 34 feet each way by most of these 
farmers, though a number of good corn growers are planting in drills. 
Silage corn is planted either in drills or in hills. No figures were 
obtained for hand planting, as the 2-row planter is universally used. 
Corn is cut and shocked by hand except where it is to be put in the 
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silo. ‘‘Horses” or “gallows”’ for supporting each shock, which are 
made by tying the tops of four hills, are often made a number of days 
before cutting, if there is any danger of the corn blowing over. 

The figures for filling the silo are for a large crew that will keep 
a 16-inch cutter continuously running. Smaller crews often are 
used to advantage, however. Where a small crew is used, three 
men cut and load the corn without dropping it in bundles on the 
ground. Three teams are required. At any given time one will 
be loading, one unloading, and the third on the road. In unloading, 
the drivers hand directly to the feeder. No extra man need be em- 
ployed where a gasoline engine is used. It will be of advantage 
to keep two men in the silo. Altogether the crew will consist of 
nine men and six horses, and the day’s work per acre, when 24 
acres are cut per day, will be 4 man-days and 2.66 horse-days. Four 
teams will be required for long hauls. 


TABLE V.—Crews and duty of machinery in planting, cultivating, and harvesting potatoes 
(average of 33 farms). 


Crew. ' Days per acre. 
ACres }\ |= > ea 
Operation. : Covered 10-hour day. | 9-hour day. 


Men. | Horses.| hour day.) ——_—___— 
| Men. } Horses.| Men. | Horses. 


Cnttinp seed, 15 bushels 2. 22. o.2522s Stee ice 1 0 12002) OOS ee PEE NP aNS hee 
Planting, plowe yO CIA RS pee erat Rew SN sa ays ot 3 2 2.50 | 1.20 0.80 | 1.33 0.88 
Planting, picker ty petsseec tose hee ee aoe eee 1 2 4.00 25 - 50 56 
ting, 2-man types)... s28 6-2 ses. ere see 2 2 3. 50 57 OM 63 63 
Spike-tooth Harmonie EES SRE ese See ae RI SR 1 2 13. 00 08 -16} .08 16 
aE Tg oS OI So Ne is BG ec aA Seca 1 1 18. 00 05 -05| .06 12 
CUOlliVaLINE es esos ee Oe eee ee ee 1 1 4.00 25 -25.| 28 28 
RON AV ARIES SAGIN Oe. JOE ace ace ee ec ne ceases 1 2 6. 10 16 32] .18 36 
Spraying (guid) "4.1OWS! 2. len eee ees 1 1 15.00} .06 -06 | .07 14 
Digging with Slavatorse 2k es ue eee 1 4 3.50 | .31 1.26 | .32 1.28 
Digging with potato plow.......---.-.-------.--. i 2 3.00 | .33 -66 | .37 -74 
Picking up and bagging !............-..-.--- See 1 0 50) | 25005 }eeeeeese DBAs SE Se Sse 
Hauling torcel lar 2p fae oe ae 2 2 3.70 | .54 - 60 60 
Sorting and bagging in cellar.................-.-- 1 0 | SOs ISOs nee se nee AAT 
Hanline comarkets2 milese ae. ee ee eee ee 1 2 Mie Ghee exc 1520) eee 1.66 | .93 1.86 
1 Average yield from 120 to 130 bushels. 2 9 loads of 50 bushels each. 


Table V gives the crews and duty of machinery as the average 
on 33 farms for planting, cultivating, and harvesting potatoes. The 
potato planter is used by most of these farmers, but small areas are 
often planted by hand. These are of two types, the so-called picker 
machine, and the machine where a second man sits behind and 
regulates the dropping. 

On small areas Paris green, mixed with plaster, is ordinarily used 
for beetles, but where 4 acres or more are planted, a liquid sprayer 


applies Paris green or arsenate of lead. A few farmers are spraying 
for blight. 


, 
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Digging is done with a potato plow or other digging implement. 
One man can pick up in barrels or bags behind an elevator digger, on 
a field free from weeds yielding about 200 bushels per acre, about 100 
bushels a day. Under Chester County conditions, however, and 
particularly after a potato-plow type of digger, 60 to 75 bushels is 
an average day’s work. A few farmers sell immediately after digging, 
but the greater number store their potatoes and wait for a special 
market. 


TaBLE VI.—Crews and duty of machinery in seeding and harvesting oats (average of 19 


farms). 
Crew. Days per acre. 
! Acres 
Operation. poowere ds: 10-hour day. | 9-hour day. 


Men. |Horses.| 2y- 
Man.| Horse. } Man.| Horse. 


SOOT eyes ee ae ete eva is ae arma AIR 1 2 9.50 | 0.11 0.22 | 0.12 0. 24 
Cutting, binder G-loobeub ese ee 1 2 9.00} .11 ROSEN en Reet arin 
1D (ORES nen es oes b ts Met Lee ae RG at Sei MEM 1 3 10.80 |. .09 PAE REECE SES 
Shocking LS IOS cal NN AA a cae al a yA 1 0 OXOOR Ae Lai Seen oe | hee ae Ea 
Haulinigttosbarn Wes ee ee ote eae 2 2 6. 00 34 Yk fe Bae ee Lae 
JOYE aici SAS he Oe Gan Mec RIEL) OW iaiines ee) 3 2 6.50 | .46 S30) ese Aeeney 


1 All the farmers visited hire thrashing done at from 2 cents to 3 cents per bushel, furnishing fuel and 
board for the hands. Three to five men in addition are often furnished. 


Table VI gives the crews and duty of machinery as the average 
on 19 farms for seeding and harvesting oats.' 


TaBLE VII.—Crews and duty of machinery in seeding and harvesting wheat (average of 33 


farms). 
Crew. Days per acre. 
Acres 
Operation. Pe ed 10-hour day. | 9-hour day. 


Man. | Horse. day. 
Man.| Horse. | Man.| Horse. 


Seeding ORLOLS AOD GTM Eas ete 0 hy ee 


1 2 9.50 | 0.11 0.22 | 0.12 0. 24 
Cutting, binder 6-foot Gute el en ta 1 3 10.00; .10 SOO Ee sees |e sees 
SHOCKING oe ae sere re a haan fs ROS 1 0 ECS VN Med cot es aes hate eS ley Ns ae 
Hawlmetosbarmics eens ce Se seek eS 2 2 5.30 | ~.236 SOU eae ee eye 
Haiibin stosbarnee sees ee eo 3 2 SSA) 5a ra Gs Foe ts pee 


1 Timothy can be Seeded at the same time that the wheat is drilled, at no extra labor expense. 
2 All these farmers hire thrashing done at 4 to 5 cents per bushel, furnishing fuel end board for the hands. 
Three to five men in addition are often furnished. 


Table VII gives the crews and duty of machinery as the average 
on 33.farms for seeding and harvesting wheat. In most cases the 
wheat is hauled to the barn and thrashed whenever it is convenient 


1 Some of the farmers in this region who wefe Visited expressed their opinion that oats were unprofitable 
and a number of farmers are substituting soy beans for thiscrop. However, as but few farmers are growing 
soy beans, the data obtained were insufficient to present as an average for this crop. The figures given 
for preparation of land will apply for soy beans. When the crop is planted in rows the acreage planted 
per day will be greater than for potatoes and less than for corn. The figures given for wheat will apply 
to soy beans when this crop is drilled broadcast. In harvesting for hay, labor requirements about equal 
those given for alfalfa. 
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to obtain thrashers. A few are thrashing from the shock, and this 
is possible except in very unfavorable seasons. 


Taste VIII.—Crews and duty of machinery in seeding and harvesting timothy and clover 
(average of 38 farms). 


{ 
| 


Crew. Days per acre. 
Acres 
Operation. : pcovere 10-hour day. | 9-hour day. » 


Man. | Horse. day. 
_Man. | Horse. | Man.| Horse. 

Sedding.with wheatidrilli.. 2) 22.5.5. 22 ose se 1| 2 10. 60 | 0.09 0.18 | 0.10 0. 20 
Clover seeding (wheelbarrow)...........---------- 1 0 LONOO Rie Ope | pene 06 aes 
Mowing #5 -foOtCU bin ee se ee se erence ie 2 9.50 | .10 20 J) Sarjsul aoe gee 
Meddine |GitorS feet wide... 2 a eo aoe se eee li! 2 14.50 | .07 1 seed ecw 
Raking, dump rake 8 to 10 feet wide..........-..-- 1 | 2 17. 00 06 11 eRe ss 
Raking, side-delivery rake. .......---------------- 1 2 16. 00 06 1252-25 -|Seceeee 
palniva fields oe epee cae ere see eee tae 1 0 5. 40 1S {228 ee eS eee 
Loading, hauling, and storing:! 

Siloads. 14. tons yield es 2:0 24 .< 32.) cashes ot ee 3 | 2 5.50 | .54 S612 6th | sae 

U2 loadss ls tonsyields.2-scessss ce cee eae crae 4 4 8.50 | .47 Ep eee ee ae 

Ps1oadS LStONS Wield sen se ee eee 5 | 4 9.00} .55 44 aerate 3 


a Loaded by hand, unloaded with fork. The results will be somewhat increased by the use of a hay 
er. 

Table VIII gives the crews and duty of machinery as the average 
on 38 farms for seeding and harvesting timothy and clover. The 
figures given for broadcasting with a wheelbarrow seeder are for 
using the seeder one way. Where one-half of the seed is drilled in 
one direction and one-half broadcasted in a cross direction, simply 


add the work units for seeding with drill and seeding with a wheel- 
barrow seeder. ) 


Very few mowing machines wider than a 5-foot cut are used for 
the ordinary hay crop. The tedder is usually used for clover or for 
heavy timothy and mixed grasses. Both the dump and side-delivery 
rakes are used, but the latter is generally preferred. This implement 
is especially necessary if the hay is loaded with a loader from the 
windrow. The side-delivery rake will, furthermore, quite largely 
take the place of the tedder. The figures given for loading, hauling, 
and storing are based on pitching in the fields by hand and un- 
loading in the barn with a horse fork or sling. Insufficient data 
were obtained on the use of a hay loader, but there is little doubt 
that in favorable weather the hay loader would be of decided advan- 
tage, particularly with timothy or mixed grasses. 

Table IX gives the crews and duty of machinery as the average on 
18 farms in seeding and harvesting alfalfa. Alfalfa is a compara- 
tively new crop in Chester County, but a few successful growers 
were interviewed, from whom data were obtained. Inoculation has 
been done by applying soil from an old alfalfa field at the rate of 
300 or more pounds per acre. Recently commercial cultures have 
been introduced. While the cost of these cultures usually exceeds 
the cost of applying soil, the convenience of handling is an important 
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factor. Cultures can be applied at no extra labor expense other 
than is required in the application to the seed. 


_ TaBLe IX.—Crews and duty of machinery in seeding and harvesting alfalfa (average of 18 


farms). 
Crew. Days per acre. 
Acres = 
covered, 


Operation. 10-hour | 10-hour day. | 9-hour day. 
Men.| Horses.| day. |—————— 
Man.| Horse. | Man.| Horse. 


| 


mo culatineawithtsotleen eae eee ae arts eee 1 2 12.00 | 0.08 0.16 | 0.09 0.18 
Drilling seed aloneve. sta 2 a2 ee 1 2 14. 30 0 14 0 16 
Seeding (wheelbarrow machine)!.........-....---- 1 0 9. 50 LOT Sea 1B he ree ee 
Mowing, 5-foot cut machine?.............--.----- 1 2 10.00} .10 20 11 . 22 
Mowing, 8-foot cut machine..........-....-----.--- 1 2 15.00 | .07 14] .07 14 
PROC GIN Peers pee I SR 1 2// 14.50]. .07 14] .07 14 
aking GUM PAKO=-k Soca een k Sek ee ee 1 2 17.00 | .06 12 06 .12 
ECAKINESSIGO GGUVELYe a. caoe se ae eto elas ese = alae 1 2 10.00] .06 12 07 14 
COCKIN Reese ee teeters Nes RR aS fe Ne yt 1 0 GOO se ET |e eraenes 18) |eSxeeses 
CEN TY O11 FOE Oh A Eee Ps oy ee eee gl 1 1 20. 00 05 05 05 05 
Loading, hauling, and storing:3 . 

1Oiloads; 15-2'tons yieldics-2esc5 2 hse a 3 2 5. 50 54 .36| .58 .39 

Ploadsse—2 TONS wields ee eae 4 4 8. 50 48 -48] .50 50 

1Gloadsi12=2 tons yields). - 2 3-22.25. we 5 4 9.00 55 44} .60 48 


1 One-half of the seed sown lengthwise, the remainder town crosswise. 

2This record is for the first cutting. Three cuttings are usually made, but the second and third 
cuttings are lighter, and will require less labor. 
, 3 sanded by hand and unloaded with fork. The results will be somewhat reduced by using a hay 
oader. 

When hay caps are used, a cap 50 to 54 inches square, of light- 
weight canvas, is used. These may be weighted at their corners 
with stones or cement weights, or the cap may be fastened on the 
hay with wire pins. It is more convenient usually to distribute caps 


from a spring wagon or one-horse cart. 


SUMMARY OF LABOR REQUIREMENTS OF CROPS. 


In making use of the following figures on man and horse labor for 
the several operations in crop production, it is well to bear in mind 
that the data from which this tabulation was taken were collected 
from 165 farmers above the average of the county in progressiveness, 
receiving considerably more than the average net income. These 
men followed successful methods of soil and crop management, and 
in most cases laid emphasis on the careful preparation of the soil 
and careful cultivation. In some cases the number of hours per 
acre is greater than in some other regions.!. They are, however, a 
good guide in estimating labor in this region or other regions having 
similar conditions. These summary figures are based on the prac- 
tice of the majority of the farmers, as averaged in the preceding 
tables. Hence, for any individual case where a system of farm 
practice is followed differing from that outlined, the labor require- 
ments can be revised and worked out from Tables III to IX. 


1 See ‘Farm Management,” by Prof. G. F. Warren, of the College of Agriculture, Ithaca, N. Y. 
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FIELD OPERATIONS AND LABOR REQUIREMENTS (165 FARMS). 


Hours of labor per acre. 


Corn (for grain): Man labor. 
Ma UPI Oe ce Saris See ee oe ee ee a BPO al BA! 
Plo wanoe 2oer eS Gane 0 re ae Len aye etn gat a ee eS 
Rolling ie? Gtmess foes 0 aS yh ee ee ee 1.4 
Dyiskinew2 pimes es aes. Ck ee fe ee gee Mec rer sie Sk Pipe 
Spike-toothsharrowine) 2 times: - 2 oS... 22 ee 1.6 
Drilling fertilizer........ 2 
PSIELET 117 | gaa BN a Se alan Copa AME MEP a Oars Bee Se OTS 8 BD 
Culfina tings 82oe 8s oi ook eg.) Soe cl ee ee 5. 2 
Cutting"70-bushel yreld.« | 232 720.5. 2422. eee eee 10.0 
Huskie, :70-bushel yield. :....-..-. 6. Sos Se ee 19.0 
Haulingiaraim els bs poke ie Sn ee ee ail 6.2 
Hgulinaatalkss 3235250. bee o oe 22 Aa: a hee eee 4.0 

69.3 

Corn (for silage): 

Preparation, seeding, and cultivation.............-....-.------ 30.1 
Harvesting and: filline:silo. {22 .j- S22 ott Se eee 35. 0 
65. 1 

Potatoes: 

Manuring: 0020 2200s oes Se ca hs as Ae ee 11.9 
PlOW ING ae oh sua Sa ea ie Rene Ca edge eet 5.5 
‘Rolling: 2:tHnes 022 SE een) Ve be ar ee ee 1.4 
Drskine +2. Lmese teers see Se eae SES nee tee ee 2.2 
Spike:tooth harrowirig,'3 times: (2 S25" secede ee 2.4 
Grttanie: need Voss tas hock Se, rian aoe See ae a a 10.0 
Planting 25255 ooo e 2 aes eS ee 1a ae eee aE 
Gultivating.°5 times.) 2 fon 053) ia se 8.0 
Sprayaneionbude, 2 tamesis* rs Au a ee eee A222 
ISON the) La sates SS i Se ie ok ee ae 3.2 
Prekine up and ibageime 16) 2202) p52 ek a ee 20. 0 
(Hanitngand/stosing 92-32. J2hs i225 38 ee va Ae eee 5.4 
Markeling 2 jr Pies 2 eee ee ae ae eee ae 213 

96. 6 

Oats: 
lO Wins: coe eet ae sa Oe AA ool So Ne) a Oe ee 5.5 
ono sO timen yas ee ee eee i kT os et cae ee 1.4 
Sprins-Loothyharroyines 2 tiimess.. Yo ee ce eee 2.0 
Geechee so 2. tke Lens NR EP ON EARS AA OU Ces A eee it 
CT Bhadigt ss Pe PE EL. aS TNE ea sen geet ue Looe ee ea eae 9 
SHO net: ered Ase oR yyy eA ad io Lar ee em (pee 
a UTI EW Aye 0] oy 40 RL nay RepeN ROSIE pCa Uy el OFAN aL seer Sena hay CPE” 3. 4 
Thrashing—hired done by contract... .-...:---2.----%-. 205-5 2.2 

16.0 


Horse labor. 
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Field operations and labor requirements (165 farms)—Continued. 


Hours of labor per acre. 


Wheat: Man labor. Horse labor. 
TENS era OR TU ene Reha ed isl oS era a Sac 5.5 11.0 
13 DUTIES PAN ELS RRM Rd SNE Ci a a Ne a Re 1.4 2.8 
1 SUS DAVE 57. A OY SST sae ele led pe Do Le a i ne le Ree Sp Ree 2.2 8.8 
Spike-teash harrowing, 2 times. 922 Sos 420/ 2 oo. te ek eo 250) 4.0 
PAP yamine y= gen Ree se ae eo De eed et 1.8 3. 6 
ROUSE EYES RE tha ec a ABU REC lp ag ONO oe At Rall 8 a ae Hed 22 
CORY ATE a oS ef AG ea ere a gs rie eels Se CaO a a 1.0 3.0 
HOCK tees ee aie oe ee ei ee Olver Seema eeta 2 oui Ss 1.8 
Laue CO, Dare ween se ea = Sem ke enue ek Re 3. 6 3.6 
hrashing-—hired done by contract... 225662 ores ee Bae ee 


i) 
—) 
Pas 
oo 
=) 
oO 


Clover and timothy: 
Seeding (seeded in August)— 
Blowanies 6 estos ee wens Cale se Slee See es 5.5 11.0 
RVOMDING.( 2 GIN GRiins See ee eae eas Sree 2 1.4 2.8 
IB Shove rae te Oe NN oe Se eis an ecm we Med acre as 1a 4.3 
Spring-tooth harrowing..........----..----- ay Baa 1.0 2.0 
pike-Looihnarrowime. case ton seas en 8 1.6 
Seeding, wheelbarrow seeder........ ---- Sane ae Rees a) 
10.3 21.7 
Seeded in wheat (timothy in fall)— 
Slovermseedino wn appin cs 0 LA se ae ee a) 
Harvesting— 
WT EOSS TEA Ho Stl es 4A a ea Ge a agg ar Rees ect MOUSE LO 2:0 
ett ECE CG RT EVA EN Cen Mirae) REN ELE ap SENET Ei aes hy PAIL ceg tetra 7 1.4 
| TUE et 0 8s He pean re ea AE ge le ee 12 2.4 
1 ETU IPTG 1 pee ein 6 Aiea ie en ne Rae eR ee AL gta ET ae 1.8 
foadimesnawiine. and storines2)-s 20.00. oe ee 5. 4 3. 6 
10.1 9. 4 
Alfalfa: 
Seeding (after oats, wheat, or early potatoes)— 
pea tEPINGe ever a eet eR a ee toes Boies 11.9 11.9 
Hsleiwyall mee Sere nL i Oa ee et ne ee La 5.5 11.0 
1 SVT LT Uy 35.2 Er pee Pe a Ue eB et, eer a Cee an 2.8 5.6 
LTS ES GS oto Pe lads Ui raga Se ean oy Se eae ey aap S10 12.9 
Spike-tooth harrowing, 2 times........---.1------.-------- 1.6 3. 2 
Praepslapenrelaaries- 2 2004 sh ee he Re 1.8 3. 2 
PRM FORGIN ZAR hoe nosis. op ie ew ks wee eae ds quia 2.4 
Applying inoculated soil. . 8 1.6 
Drilling one-half the ae Reta oe 7 1.4 
Cross seeding one-half the seed (Gvheelbarrow).. che ae satin 5 0 
30.1 53. 2 
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Field operations and labor requirements (165 farms)—Continued. 


Hours of labor per acre, 


First cutting— Man labor. Horse labor. 
Mowimr, 5-foot cut machine. ..-. 2... 2: 5-2-2522 e see 1.0 2.0 
Teddinr eo cose ssese ste) 62 oe ae a ee ws 1.4 
Rake) 2 timesic ose. SOL GaSe Re ee ee 2.4 
Cockine and: capping: . 2-525 - 32 - ee ae 2.2 5 
Making over cocks and collecting caps... .-..--- 1 eee 1.6 5 
Loadine, hauling, and storing. ..-2<- 26.2622 - 24222 -e 5.4 

12.1 12.2 

Second or third cuttings— 

IMG wile foci 522 es oe ee aie coe oe ele 1.0 2.0 
Rakin, 2 timesoc2 0022 sc. re ed es a ee 2.4 
Cockine'and capping. 233222552 ee eee eee re .4 
Repiline/and collectine.caps:-22.--.2-2- =. = sae 1s .4 
Hoadme, hauling, and Storing ss. 22s. 2 sere ees aa ee 3. 0 3.0 

8.2 8.2 


Harvesting (without using hay caps)— 
First cutting— 
Mowing, tedding, raking, and piling.................-. 5.7 8.4 
Loading; hauling: and storing?) 2-222. 22-- a eee aoe 5.4 


nee 13.8 


PART I. HOW TO USE THE FOREGOING DATA. 


In order to show the use of the data given in the preceding tables, 
they are applied in the following pages to a particular farm located 
in the area of the survey. 


DESCRIPTION OF FARM SELECTED. 


Map A (fig. 2) shows the field divisions, the acreage of each, the 
location of farm roads and buildings, and the crops grown on the farm 
selected. The farm contains about 155 acres, of which 63 acres, or 
about 40 per cent, are in permanent bluegrass pasture. This is badly 
cut by a stream, and therefore is not strictly tillable. 

This farm in general is typical of the region, a large part of the 
income being derived from stock and stock products, mostly milk. 
The fact that alfalfa has been successfully grown was considered in 
the selection of this farm, as the growing of this crop is rapidly increas- 
ing in this county. 

Though the fields are unequally divided, rougly speaking, the fol- 
lowing rotation has been practiced: (1) Corn for grain; (2) corn for 
silage; (3) wheat; (4) clover and timothy; (5) timothy, one and some- 
times two years. Recently alfalfa, 5 to 6 quarts per acre, has been 
added to the grass mixture. This requires that the grass be cut 


—_— 
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PASTURE 


WHEAT 
SEEDED TO CLOVER 
TIMOTHY & ALFALFA 


ALFALFA & CLOVER (YX 
| MESEEDEO 70 ALFALFA 


7 jazal Py 3.84 


A.—Original plan of farm. 


344A 
TIMOTHY & ALFALFA 


CLOVER, TIMOTHY & ALFALFA 


TIMOTHY &ALFALFA 


CORN FOR SILAGE 
TIMOTHY 
& 


ALFALF, 
fy CORN FOR SILAGE 


CORN FOR GRAIN 


“ALFALFA , CORN FOR GRAIN 


B.—Revised plan of farm. 


Fig. 2.—Old farm layout compared with the new. 
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before the timothy heads have blossomed in order to harvest the 
alfalfa before it matures. In favorable seasons a second cutting of 
alfalfa mostly is harvested. Small or irregular fields are put into 
alfalfa. The area devoted to corn and hay is somewhat above the 
proportion of these crops on the average dairy farm in this region.1 
This is due to the large number of live stock kept. 


DETERMINING LABOR REQUIREMENTS OF OLD SYSTEM. 


Table X gives the amount of man and horse labor required per 
acre for each month for the six crops grown on thisfarm. It is based 
upon the crew and work units as given in Tables ITI to IX, and also on 
the outline of the hours of labor required for the different operations. 
To find the total amount of labor required for any cropping system, 
multiply the figures given per acre in the above table by the number 
of acres of each crop to be grown. Assuming the acreage as given in 
map A (fig. 2), the total amount of man and horse labor on this farm 
will be distributed as shown in Table XI. 

Figure 3 (A) is a graphic illustration of the time available and work 
to be done as given in Table XI. The area below the dotted line 
represents the available time each month for two men and a team of 
two horses and the shaded area the work that must be done. This 
chart shows the man-labor fairly well distributed in spring and early 
summer but not in late summer and fall. The increase of man-labor 
in June is due to the harvesting of the first crop of alfalfa and clover, 
and alfalfa and timothy mixture, which extends over into July. . The 
increase of man-labor in July is due to the harvesting of wheat, the 
hauling of manure, and preliminary preparation of the ground for 
alfalfa and other new seedings, and in September to the extra labor 
required for cutting silage corn and corn harvested for grain. 

The horse-labor also is distributed unevenly, requiring much more 
in July and August than during any other part of the season. This 
is largely due to the fact that 12.8 acres of alfalfa and 13.2 acres of 
clover and timothy were prepared and seeded at this time, in addition 
to the cutting of clover and timothy for hay, second cutting of alfalfa, 
and the harvesting of 19.6 acres of wheat. This amount of July and 
August work is a little unusual for this farm, as it happened that 6.4 
acres of clover, alfalfa, and timothy required reseeding, and that 
about one-half more wheat was harvested than was seeded for the 
next year. When the fields are unequally divided, the amount of 
labor will always vary thus from year to year. 


1See U. S. Dept. Bulletin No. 341, ‘‘ Farm Management Practice in Chester County, Pa.’’ 
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When a type of general farming is followed which carries no animals 
except work stock, the horse-labor should run much more evenly 
than on a dairy farm. Data which have been obtained from these 
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Fig. 3.—Avyailable time for two men and one 2-horse team compared with work that must be done (dotted line ,available time; shaded area, 


work to be done). 


farmers show that on a dairy farm, as a rule, at least 30 to 40 per cent 
of the total labor required will be work other than field operations. 
While it may appear that the man and horse labor is not well employed 
on this farm in April, May, and June, considerable labor always is 
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required at this season for repairs and improvements of fences, 
buildings, or implements, and the hauling of fertilizer, feed, and 
milk, which is not shown in this chart. 


REPLANNING CROPPING SYSTEM. 


After having studied this cropping system from the standpoint of 
labor, the next point is to consider whether or not the cropping 
system can be changed, either by rearranging the fields to establish a 
definite rotation, by rearranging the acreages of crops, or by the 
introduction of new crops to balance the months of very high labor 
requirement, so as to increase the net income of the farm. The 
effect on the income of the farmer is the primary point of view to be 
taken in replanning a farm, taking into consideration, of course, the 
maintenance of soil and equipment and the availability of labor. 
If extra horse or man labor can be obtained whenever necessary, a 
farmer may be justified in practically ignoring labor requirements 
and selecting those enterprises which are best adapted to the farm 
conditions. 

The layout of the farm in question was studied with a view to such 
rearrangement and a 7-year rotation was established as follows: 

1. Corn for grain. 

2. Corn (for grain, 7.1 acres; for silo, 2.7 acres.) 

3. Corn for the silo. 

4, Wheat. 

5. Clover, timothy, and alfalfa hay (2 cuttings). 
6 
if 


. Timothy and alfalfa hay (2 cuttings). 
. Timothy and alfalfa hay (mostly alfalfa). 


In contemplating a change in the cropping system the rotation 
must conform to the general layout of the farm. There are often 
conditions which prevent the readjustment of fields in the manner 
desired. Moreover, it is desirable to make changes that will require 
the least expense. The rotation outlined in the revised plan of this 
farm is not a rotation generally recommended for the average Chester 
County farm, but is suggested because it is best adapted to the 
existing field arrangement. Under ordinary farm practice, with 
clover one year, followed by timothy for one or two years, three years 
of corn in succession might have an influence to decrease crop yields. 
On this farm, however, the influence of an alfalfa sod supplemented 
by an application of manure to the corn crop will tend to increase, 
rather than decrease, crop yields. 

The principal crop area was divided into five fields of 9.8 acres 
_ each, a triangular field of 3.4 acres at the farther end of this tillable 
tract, and one field of 6.4 acres formerly in wheat seeded to alfalfa 
on the other side of the farm lane, making together 9.8 acres which 
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can be planted to the same crop. The seventh field to enter into the 
rotation will be the 9.1-acre field, separated from the pasture area. 
In addition to the rotation area, 10.2 acres can be kept permanently 
in alfalfa and 9.5 acres in timothy, reseeding any portion when neces- 
sary by first planting corn for the silo, followimg with wheat. The 
9.5 acres of permanent timothy is a field that is irregularly shaped 
for cultivation, rather low, and best suited to this crop. 

The periods of harvesting corn for grain, for plowing sod, and 
for hauling manure, have been varied (within the limits of possi- 
bility, however) from the outline given in Table X, in order to facili- | 
tate labor. It was found that by increasing the acreage of field 
corn, and decreasing the acreage of alfalfa, the crops could be handled 
with about the same amount of labor, but that this labor would be 
much more evenly distributed throughout the season. 

Table XII gives the total amount of man and horse labor re- 
quired under the revised system. Because of the increased acreage 
of corn, a part of the labor for harvesting this crop was carried over 
into November, and the figures for this month also include the 
manuring and plowing of 9.8 acres of sod land to be planted to corn 
for grain the next season. The balance of the corn land to be planted 
for grain will be manured in February and the area for silage manured 
in March. 

The graphic illustration of the labor required in the replanned crop- 
ping system (fig. 3, B) shows a much more even seasonal distribution 
of horse labor. The greatest variation comes in June, which is due 
to the fact that the grass mixture contains alfalfa, which requires 
early harvesting. Because of the labor requirements in enterprises 
other than field crops, it is possible that four farm horses should be 
kept on this farm. By arranging the work and concentrating all 
efforts on the field crops during the month of June, it is probable that 
this harvesting can be done without hiring extra horse labor. When 
it is necessary to reseed the permanent alfalfa or timothy, the horse- 
labor for August will be greater than represented on the chart, but 
in no case greater than for June. 

The man-labor requirements for September and October are much 
greater than for any other month. This condidtion is hard to change. 
It may be possible, however, to lower the amount of man labor in 
September by the use of a corn harvester, and this can be done with- 
out radically changing the horse-labor distribution. It is compara- 
‘tively easy, furthermore, to hire extra labor in husking corn. If the 
farm help is needed in thrashing wheat, this operation could more 
advantageously be done in the month of August. 
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COMPARATIVE LABOR REQUIREMENTS. 


The calculated cost of man and horse labor required in field opera- 
tions for the cropping systems illustrated in figure 2 from March to 
November, inclusive, is as shown in Table XIII. 


TaBLE XIII.—Comparative labor requirements. 


ORIGINAL CROPPING SYSTEMS. 


‘ Man Horse 
Crop or operation. Acres. Papoe hoe Fotal. 

Corniforierain oye o ee i ee ora ees etic ooh iL eee AU ae 12.3 | $119.33 $84. 42 $203. 75 
Corniforsila ven Sais te ere TS lt An Ee ee pean 12.3 112.10 97. 69 209. 79 
IR OLATOOS ee A reel aa Niees Se AL Fae! ebns cya | ee, Sy eh eR an 1.5 20. 29 15. 41 35. 70 
Hanvestingumixedthay tes 8 ie sda he ets de ee ne 31.4 44. 40 32. 46 76. 86 
iMarvestinp alfalia hayes. sees eee Sees Se ose Sere ee 10.6 42. 29 33. 35 75. 64 
Hanvestine wheat scapes. ean as ews) ee al Ae te ea 19.6 17.56 14. 23 31.79 
Seeding wheateie Wiehe te eee Sed Bae eet pee ares 12.3 24.11 43. 84 67.95 
Seeding alialinve ee Cee ean” ee AE a eae eee 12.8 53. 94 74.91 128.85 
Seedinpiclovers timothyaanG altalian se tee 13.2 19. 04 31.51 50. 55 

ol 0) CN [ag rine OE ERA Met A MSG et bed ie 453. 06 427.82 880. 88 

REVISED CROPPING SYSTEMS. 

CONT OT OT ALIN Se ors ee re Re ole eee a a Dee 16.9 | $168.96 | $115.99 $279. 95 
Wormsfor silage wc Mosse see the Sonik ne ee Ie Sie serge 12.5 113. 93 99. 27 213. 20 
Harvesting mixed nay tii. kaa k 8 he lei opel 1 ree eeu eeet 38.3 87. 22 65. 56 152. 78 
iHarvestine: alfalia nay sce csc ccs eee eek mene en 10.2 40. 70 32. 09 72. 79 
Harvesting wheats se coe te Fas eae ys Ae ee eee 9.8 8.78 ul! 15.89 
Seedingwwheat stk! So oes seis ae ee ne os anes See ee 9.8 19: 21 34. 93 54,14 
seeding clover, timothy, and alfalfas-2-—- --- 2-2. =-5-5.-_- =.= 9.8 14.13 23.39 37.52 
Topdressing timothy with manure......................-.....- 9.5 15. 82 12. 43 28. 25 
Topdressing alfalfa with fertilizer......................-.-..-.-- 10.2 3. 92 6.16 10. 08 

Moftal en). uee Fem Petree ty Se male OL SAN NL ace 467.67 | 396.93 | 864. 60 


1 A second crop, mostly alfalfa, on 28.8 acres will be cut the second time. 


In the preceding table it is obvious that the changes in the cropping 
- system can be made without increasing the cost of labor. The rear- 
rangement has increased the amount of man labor, but on the other 
hand decreased the amount of horse labor. The total cost of horse 
labor was decreased to the amount of $30.89, and the total labor, 


$16.28. 
COMPARATIVE RETURNS. 


A comparison of the gross incomes from crops in the two cropping 
systems will give further light on the relative desirability of the two 
systems. The values assumed, based on the average yield of crops 
obtained by successful farmers in the locality and on market prices at 
the farm, are shown in Table XIV. 

Thus it will be seen that the revised system brings a gross income 
of more than $550 over that of the first system, while the total labor 
bill is at the same time reduced from $880.88 to $864.60.!_ The saving 
in this case is not so much in amount of labor as in its utilization. 


1'Tt is impossible in this bulletin to work out all the factors which enter into the total cost of the crop: 
There is so much variation in the previous management of the soil, in the soil conditions in respect to the 
amounts of fertilizer used, the rental charge for land, the equipment charge and overhead charges, that 
these costs should be worked out for each individual case. 
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TaBLE XIV.—Comparative returns. 


| Gross income. 
: | 
ws Price per 
Crop. Yield per acre. ; 

| a First Second 

| | system | system. 

| | | Pea | 
MOrifOreraln ee are he tue re SO! 70 bushels... . - $0.60} $516.60} $709. 80 
Cornfor silage mss) aisun aie oe = Se age Nese eee eee 12 tonsa 4.00 590. 40 | 600. 00 
WORT SEOV ET rs eae oe a eas SE AR SNE ZiLONSeeee eee: 4.00 |- 98. 40 | 135. 20 
TE OURO ES Seek See me Hl rs ees wea oa paes eo et 125 bushels... . 60 LL QE 20 eee eee 
Mixedehay,.nrstiCuttines aes sos eee oes a ae 2hONS Ee eee 16.00 1,004. 80 | 1, 225. 60 
Mixed hay; second cutting. <2. 2.0. 4--.40--0.2s-2- Aton ee ee PRIOQ iene es 518. 40 
PALO favs CUCL ES haste ai hire fas a em eieanee eres 3:5,tOnS ..5-. +: 18.00 667. 80 642. 60 
WAU TSS Sa es een eae eed Sa wn ge er ae CRE 25 bushels... .. 95 465. 50 | 232.75 
WGA StraWene <cctcin- ase Ao unt 42 eke we ste ae | teeon ss 23.3.2 = 75,00 98. 00 | 49.00 

Pofales ses: BOE et siege Mer Eps Mer fe ane nti ie rutel TL ar 3, 553. 70 | 4,113.35 


CONCLUSION. 


It is plain to be seen from this comparison that the consideration 
of the labor requirements of a farm in working out any plan of farm 
organization and carrying the plan into operation is not the least 
important factor in farm management. ‘Too many times this matter 
has received very little attention, particularly with farmers with but 
little farm experience. A study of these questions gives a basis of 
increasing labor efficiency. The real object of this bulletin is not to 
show what the farmers in Chester County are doing, but to illustrate 
principles which may be applied anywhere in devising a cropping 
system for efficient utilization of labor. 
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